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Introduction
Increasing interest is being shown in catalytic combustion
processes, which are convenient ways of prevention of
emission as well as clean up processes. Among the
different emissions contributing to the damage of our
environment, volatile organic compounds are a major
source of direct (toxicity, odor) or indirect (“smog”) pollution
of air.
Objectives
• Study of the total oxidation of toluene on the CuO-
CeO2/Al2O3 catalysts using transient experiments
• Elucidate the participation of surface lattice oxygen of
the copper species during total oxidation
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Experimental
The experiments are carried out in TAP reactor set-up. The TAP reactor consists of a quartz micro reactor, 33 mm long and 3
mm in diameter, placed in vacuum. Pulses of reactants are injected into the micro reactor by means of pulse valves at a rate of
1014-1016 molecules/pulse. The responses of the reactant and products at the exit of the reactor are measured by means of a
UTI 100C quadruple mass spectrometer. The time resolution at which the measurements of the reactor outlet can be made is in
milliseconds. The experiment are carried out over 10 mg of CuO-CeO2/Al2O3.catalyst (10 wt.% CuO, 5 wt.% CeO2)
High activation energy is needed for reaction with C7H8 as compared to mixture of C7H8 and O2 (Fig. 1). Reaction rate
decreases as degree of reduction of the catalyst increases(Fig. 2). Isotopicaly labelled products are observed during pulsing
of C7H8 and 18O2 over pre oxidized (by 16O2) catalyst (Fig. 3). The C16O18O formation can be attributed to fast catalyst
reoxidation and/or to oxidation of C16O by the surface 18O.
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Conclusions
• Total oxidation of toluene was investigated on CuO-CeO2/Al2O3.
• Reaction of total oxidation of toluene is mainly operating by redox mechanism
• Toluene molecule adsorbs on the catalyst with aromatic ring parallel to the surface - the methyl group on O-2 and the phenyl
on Cu2+
• Nucleophilic attack of oxygen on the hydrogen takes place simultaneously with the abstraction of phenyl and methyl groups
• C-H bonds in the phenyl and methyl groups are broken before the C-C bonds.
CO2 response has relatively long residence time as compared to C7H8 (Fig. 4). This could indicate that CO2 is formed through
the sequence of the breakage of C-H and C-C bonds in C7H8. Experiment with C6H5-CD3 has H2O, DHO and D2O formed at
the same time (Fig. 6), which indicates that the C7H8 molecule adsorbs on the catalyst with aromatic ring parallel to the surface
of the catalyst. Experiment with C6H5-13CH 3(Fig. 6) shows that the C-H bonds in methyl group are broken first followed by that
in the phenyl group and then the destruction of aromatic ring for the formation of total oxidation products
